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The Aceident

Pan Ameracan Ax-way. Llight 121, a
Lookheed Constelli-ovion, Mcdel 049, NC-
886845, er route from Ke~ach: India, vo
Istanbul , Turkey, crashed during a forced
lending at nlght in tre desert near
Meyadine, Syria, at 2340,1 June 18, 1947,
Seven of the 26 passengers, and 7 of the
crew of 10 were fatally ainjured, The
aircraft was destreyed by impact and
fire

History of the Flight

Flight 121 deperted from Karachi at
1637 June 18, 1847, for a return traip to
the United States. The climb to the
cruising altlitude of 18,500 feet was
routine, and the flight was proceedaing
"direct" to Istanbul, the first intended
point of landing, estimating its arrival
there to be 0208 the next deay. Five
hours after take~off trouble developed in
the ¥o. 1 engine, and the No. 1 propeller
was feathered. The captain, J H. Hart,
decided to continue to Istanbul with the
use of three engines, however, it soon
Decame evident that at an altitude of
18,500 feet the airspeed obtainable was
not sufficient to provide adequate cool-
ing for the engines, even though climb
power was applied. Power was accordingly
reduced and altitude was gradually lost.
At 17,500 feet the engines sti1ll over-
heated and the descent was continued to
10,000 feet.

At 2140, approximately one hour after
the failure of engine Ko 1, the flight
advised its company radio in Karachi of
the engine trouble, following which it
reported its 2200 position. This report
placed the ailrcraft at 14,000 feet, 50
miles east of Bagdad, Iraq, and 90 miles
east of the Royal Air Force TField at

lAllcimes referred to Iin thils report are Greenwlch
Meridian Tln and based on the 24-hour clock. (Time
gr Ehiga§01dent' Mayadine, Syria, local time 14Cam
une
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Habbaniya, Iraqg Shortly after this re-
port Habbaniye Tower was advised by the
flight that 1ts approximate position was
over Bagdad at an altitude of 10,000
feet, and the flignt requested Habbaniya
Tower to inform the civilzian airfields
in thelr area that the sircraft was pro-
ceeding with the use of only three en-
gines 4o Istenbul Habbaniya Tower re-
plied, stating that no airfields would be
open until dawn, and suggested that an
emergency landing be made at Habbaniya
Flight 121, however, affirmed lts inten-
tion to continue, and added that if it
were 1mpossible to reach Istanbul, a
landing would be made at Damascus, Syria
Habbaniya Tower answered, at 2225, that
all airfields 1in the Damascus area were
closed until 0400 and again suggested
that the flight land at Habbaniya. The
flight again stated that it would con-
tinue to Istanbul, but that it weould
turn back to Hebbaniya if 1t experienced
any more trouble.

Contemporaneous with this communica~
tion to Habbaniye Tower the flight sent
a message, recelved in Karachi, and re-
layed to Damascus, requesting that
Damascus Radio he alerted to stand by,
and that the girport be opened. At 2308,
June 18, Damascus BRadio was on the air,
and the fleld was opened as had been re-
ques ted.

At approximately 2300 the flaght re-
ported its position to be 75 males north-
west of Habbanlya at 10,000 feet Fif-
teen to thirty minutes later the purser
seated 1n the passenger cabin noticed
that the "fasten seat helt—no smoking"
sign hed come on, and he immediately
started to awaken the passengers so that
they might fasten themselves In their
seats. Suddenly, the entire cabin be-
came illuminated from a fire which had
started in Zone 1 of the No 2 engine
nacelle A report of this fire was re-
ceived at 2330, by the Habbaniya direec-
tion finding station, at which time the
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flight was reporting a position of 34 38
degrees north and 41 05 degrees east, =z
point 170 statute miles northwest of
Habbaniya, and 290 miles northeast of
Damascus Immediately after the fire
started in engine No. 2 a rapad descent
was made for the purpose of crash land-
ing the alreraft, and six to seven min-
utes later on the landing approach the
No. 2 engine fell from the aircraft The
wing 1n the area of the No 2 engine,
however, continued to burn intensely.
Less than a minute after the No 2 en-
gine fell from the aircraft a wheels-up
landing was made on relatively smooth,
hard-packed desert sand.

The left wing tip made the fairst con-
tact with the ground, then the No 1
propeller, and then the left wing at the
No 2 engine position The impact tore
the left wing from the fuselage near its
root, and caused the airecraft to ground
loop violently to the left  Durang the
course of the ground loop the aircraft
turned around 1ts longitudinal axis 180
degrees, skidded backwards for a distance
of 210 feet, then came to rest in flames
400 feet from the first point of impact,
and headed opposite to 1ts course of
landing

Investigation

With the exception of the empennage
and parts of the wing, the aircraft
structure was largely destroyed by fire.
At the trailing edge of the wang the
fuselage was broken in two, and approxi-
mately 200 feet from the main body of the
wreckage, the left wing was located on
the landing path of the aircraft. The
left main landing gear had been Sorn from
1ts mounting, however, the right main
landing gear and the nose wheel, though
burned, were found in the retracted posi-
tion The position of the trim tabs
eould not be determined Flaps were in
the 50 percent down position and the
landing lights were found to have been
extended

No difficulty was reported with en-
gines 3 and 4, accordingly no detailled
examineé .ion was made oft these engines
Engine No 1 was examined at the scene
of the accident, and it was found that
the exhaust rocker arm for the No 18
cylander had broken as a result of fa-
tigue It was this break that caused the
unsatisfactory operation of the engine.

The No 2 engine was located one mile
back of the wreckage on the flight path
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Part of the nacelle had broken free from
the engine and was located a short dis-
tance away An examination of the engine
and nacelle showed that severe fire had
extended from Zone 1 through Zones 2 and
3, and that the most intense area of
burning had been along the upper 1inboard
s1de of the nacelle It was impossible
to determine the cause of either the fire
or the failure of this engine at the
scene of the accident. Consequently, the
No. 2 engine was returned to the United
States where the necessary facililties
were avallable for detailed examination

A considerable amount of both the gir-
craft struct.re and the engines was car-
ried away by native souvenir hunters be-
fore the aircraft could be satisfactorily
placed under guard, and many parts of
engine No. 2 were noi recovered  However,
the nose and power seciions of the en-
gine with all cylinders attached werve re-
turned to the United States % +omplete
teardown of these engine sections was
then accomplished.

It was found that the thrust bearing
assembly was almost entirely destroyed,
and was marked with signs of excessive
frictional heat The ball bearings and
roller bearings with thelr retainers and
races were badly mutilated. The 01l seal
rings for the governor oll passage were
found normal except that they also showed
signs of heat. The o0il transfer ring
sleeve for the propeller control oil pas-
sage was found normal except that the oil
seal rings had worn marks over the open-
ings of the o0ll transfer passages

The No 18 exhaust cam follower roller
was found to be worn flat on 1ts circum-
ference to the extent of being 1/8" be-
low original contour. With the excep-
trons of the Nos 8§, 10, 12, and 14 cyl-
inders, all cylinders showed considerable
fire damage with rajor damage being con-
centrated in che area of cjylinders Nos
1, 3, 5, and 18 All piston heads showed
signs of striking the exhaust and iIntake
valves.

A considerable amount of internal dam
age was found in the propellar reduction
gear assembly, and the power section i
indicated above, the accessory section
for this engine was not re~- «red fron
the scene of the accider.t for detailed
examination

The No. 2 engine., a Wright 745C18BD3
engine, Serial No., 60336, had a total of
1,688 hours since neqs, and §09 hour.
since 1ts last overhaul During the
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course of the eastbound flight from lLa-
Guardia Field, New Yorlk, to Gander, New-
foundland, the flight engineer observed
a drop of 10 BMEP? in this engine, and
so the No 2 propeller was feathered
After landing at Gancer, the spark plugs
for the No. 18 cylander were changed, and
the 011 sump plug was examined and found
to be free of any foreign matter The
flight then deparved for Santa Maria,
Azores, and London, England Again a
drop 1n BMEP on the Yo 2 englne was
noted, so the fl.ight returned to Gander
A piston ring failure was aiscovered
which was corrected by replacaing the No.
18 cylander ang piston assembly When
the flight arrived at Istanbul, the flight
engineer reported that tne No 2 engine
was again giving trouple, this time
reading 15 BMEP Jow at rated power An
examinatior of tne engine aisclosed that
the left magneto breaker pointis were
closed They were regapwea, and the en-—
gine ther opersfed normally Ne Turther
palfunction of this eng.ne was experi-—
enced so far as 1s known until the fire
was observed in the No 2 engine on the
return flight to the United States

No evidence was Tound in the examina-
tion of the propellers which would indi-
cate other than normal operation

Discussion

80 far as 1s known, the difficulty ex-
perienced with the No 2 engine at Gander
and Istanbul was not asscclated with the
fire. When the piston ring fallure in
the No 18 cylinder was discovered at
Gander, the cylinder and piston assembly
was replaced An examzination of the oil
sump plug gave no inaication of any in-
ternal damage, and no further irowble wes
at that time exper:xenced in the operation
pf that engine Tt would eppear, there-
fore, that all regquired maintenance had
been performed, and that no reason ex-
isted to anticipate any further &iffi-
culty At Istanbul closed breaker points
were found in tne left magneto for the
¥o 2 engine, which accounted for the
loss of power developed by the No 2 en-
gine prior to the flight's arrival there.
When the breaker points were regapped the
englne operated normally., and again no
regson existed to antlcipate further en-
gine trouble Therefore, none of the

ZBrake Mean Effective Pressure=
792,000 x brake horsepower -
Displacement % Revolutlons per Mingte LP/sa in
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knewn events occurring during the course
of the flight provided any reason from
which the crew could nave expected other
than normal operation of engine No. 2.

The extensive damage found in the
thrust bearing for the No. 2 engine
¢learly indicated that this failure pre-
caeded the fire So extensive was the
damage to the propeller shaft that proper
alignment was impossible However, 1t
has not been possible to determine over
how long a peried of time this Tailure
progressed; bui it 1is hignly probable
that the crew became aware of vibration
and erratic engine speed sometime prior
tc the time that the fire cccurred.

The fire in Zone 1 of the No 2 engine
was Intense and sustained  The only
possible source of fuel to support sucha
fire was engine oil This c¢il could have
been fed to the fire eitner tarough the
nein engine case or 1ts acvvached cylin-
ders, or through a ruptare in the pro-
peller feathering lane or fitting No
bresk was found in the engine case or 1ts
attached cylinders.

The markings of the 01l seal rings
found on the nll transfer sleeve showed
that the oil seal rings had moved for-
wvard as a result of the thrust bearing
failure, and that they effectively re-
stricted the o0il transfer holes to the
extent of covering approximetely 7/8s of
the openings Such a restraiction would
heve resulted in excessavely high oil
pressure in the featherang line had any
attempt been made to feather tne pro-
peller,

An attempt to feather the %o 2 pro-
peller was 1n 8ll probability made The
flattened exhaunst valve cam follower
roller in itself might have accounted for
an erratic BMEP reading An erratic
porer output in ceonjunction with the
inown progressive failure of the thrust
bearing would have resulted in a fluctu-
ating ergine speed, and comsiderable
vibhration Such & condition, possibly
becoming progressively more intense,
would certainly have been ample reason
for attempting to feather the Ne. 2 pro-
peller

As stated above, the oil seal rings
during the course of failure of the
thrust bearing moved forward and effec-
tively sealed the openings in the oil
transfer sleeve, thereby blocking the
passage of eoil from the feathering pump
into the propeller dome. It 15 nighly
possible that a surge of excessively high
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cil pressure in an oll line which was
being subjected to severe engine vibra-
ticn may have been sufficaent to cause a
rupture either in the line i1tself or at a
fitting. Had such an event occurred, a
large volume of atomized engine oil,
highly inflammeble, would have been
sprayed on the front exhaust collector
ring which would have most certainly re-
sulted in ihe fire whieh was experienced
an this case. This theery of engine fire
is supported by the fact that the cylin-
ders and engine cowling in the immediate
vicinity of the propeller feathering line
showed the most intensive fire damage,
and furthermore, no break was found in
the wells of any cylinders or in the main
case from which Lhe o1l could have es-
caped from the engine.

High engine operation temperaturaes may
have contributed to the failure of the
No. 2 engine thrust bearing. However,
under the known conditions of flight,
high engine operation temperatures would
be normally expected and would not in
tnemselves be any speclal reason for
alarm or anticipation of further engine
trouble. The decisions made by the pilot
in this case were consistent with known
test and operational data for the en-
gines in the aircraft, and he could have
reasonably expected after descending to
a lower altitude that there would be suf-
ficlent ccoling for normal temperatures
of the three operating engines

KEad the crew experienced difficulty
with engine No. 2 other than high tem-
peratures; certainly a landing should
have been effected at the nearest avail-
able fieid. However, it 1s not known
over hov long a period of time tne pro-
gression of fallure of the No. 2 engine
thrust bearing was extended. If thas
perioed of time was short, the crew may
have had little warning, and no oppor-
tunity to anticipate the loss of that en-
gine Accordingly, no criticism can be
made of the decisions that were made in
this instance.

Findings

On the basis of all available evi-
dence, the Board finds that
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1. The aircraft, the carrier, and the
crew were properly certificated.

2. At the time of departure from
Earachi, India, the total welght of the
aireraft was less than the maximum allow-
able; and the load was properly distri-
buted with respect to the eenter of
gravity.

3. Approximately 5 hours after take-
off from Earachi, and while cruising at
an altitude of 18,500 feet to Istanbul,
Turkey, the No. 18 exhaust rocker arm on
the No 1 engine broke as a result of
fatigue, and the No. 1 propeller was
feathered

4. The saircraft continued toward
Istanbul, descending to 10,000 feet in
order to provide adequate cooling for the
three operating engines.

5. Approximately 3 hours after the
loss of the No. 1 engine the thrust bear-
ing for the No. 2 engilne failed, which
resulted in blocking the passage of oil
from the propeller feathering motor to
the propeller dome,

6. Subsequent to the failure of the
No 2 engine thrust bearing, engine oil
caught fire in the upper inboard region
of Zone 1 of that engine and extended
through Zones 2 and 3

7 Before an emergency landing could
be effected the No. 2 engine dropped fron
the aircraft and the fire continued in
the wing panel.

8. The aircraft landed on hard-packed
desert sand, ground looped violently, and
came to rest in flames.

Probable Cause

The Board determines that the probable
cause of thils accident was a faire which
resulted from an attempt to feather the
No. 2 propeller after the failure of the
No. 2 engine thrust bearing

BY THE CIVIL AERONAUTICS BOARD

/s/ JOSEPH J O'CONKELL, JR
/s/ OSWALD RYAN

fs} JOSH LEE

fsi HAROLD A JONES

Adams, Member, did not participate.



Supplemental Data

Investigation and Hear.ng

The Civil Aeronautics Board was noti-
fied of the accadent during the morn-
ing of June 19, 1947, and an investi-
gation was 1mmediately initidated 1in
accordance with the provisions of Sec-
tion 702 (a) (2) of the Civil Aeronau-
tics Act of 1938, as amended An acci-
dent investigator was ordered to preo-
ceed 1mmediately and he arraived at the
scene of the accident June 23 He was
assisted 1n the foreign phase of the
investigation by Civil Aeronautics Ad-
ministratien, Pan American Airways, Lock-
heed Adrcraft Corporation, and Wraight
Aeronautical Corporation personnel The
subsequent domestic phase of tne investi-
gation was conducted 1n New York, New
York, with the assistance of other per-
sonnel of the Safety Bureau staff A
public hearing was ordeved by tne Board
and was held 1in New York City, August §,
6, and 7, 1947

Air Carrier

Pan American Airways 1s incorporated
under the laws of the State of New
York and has established its head-
quarters in WNew York City Pan American
Airways was operating under a cur-
rently effective certificate of publaie
conventence and necessity and an air
carrier operating certificate issuea
pursuant to tne provisions of the Cavil
Aergnautlics Act of 1938, as amended
These certificates authorized Pan
American Axrways to engage in the trans-
port of persons, property, and mail
between various points in the United
States and abroad, including the route
between Karachi, India, and Istanbul,
Turkey .

— 12388

Flight Personnel

Captain Joseph Hall Hart, age 40, of
Greenwich, Connecticut, was pilot of the aar-
craft at the time of the accident, and po--
sessed a currently effective airlime trars-
port pilot rating Until the date of the
accrdent, he had accumulated a total of
i2,768 hours flying time, of which 1,008
were obtained in Model 049 aircraft First
Officer Robert Stanley McCoy, age 235, of
Flushing, Long Island, New York, was co-
pilot of tne aircraft at the time of the
accidént ana possessed a currently eifec-—
tive airline transport prlot rating He
had accumulated a total of 3,178 hours, of
which 674 had been in Model (049 aircraft
Both pilots were properl; certificated and
the captain was qualif:ied over the route
Robert B Donnelly, age 33, Bayside, Long
Island, New York, was flight engineer and
held an A & FE snd Flaght Engineer's Cer-
tificate He had accumulated a total of
799 hours a5 Flight Enginger on Constel-
lation equipment

The Aircraft

NC-88845, a Lockheed Constellation,
Model 049, had been operated & votal of
2,645 hours since original manufacture It
was equipped with four Wright 745C18BD3 en-
gines, with Hamilton Standard propellers
installed The Nos 1,2, 3, and 4 engines
had been operated a total of 1,601 hours,
1,547 hours, 1,078 hours, and 1,734 hours,
respectively, and all engines had accumu-
lated 251 hours, 568 hours, 601 hours,
and 241 hours, respectively, since the
last major overhaul 4t the time of de-
parture from Karachi, the total welght
of the aircraft was 187 pounds less tnan
the maximum allowable, and the load was
distra2buted with respect to the center of
gravity witnin approved limits
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